Slanting EDGE method for modulation transfer function computation of X-Ray system by Saber Braim, Farhank
SLANTING EDGE METHOD FOR MODULATION TRANSFER FUNCTION 





















UNIVERSITI TEKNOLOGI MALAYSIA 
SLANTING EDGE METHOD FOR MODULATION TRANSFER FUNCTION 
COMPUTATION OF X-RAY SYSTEM 
FARHANK SABER BRAIM 
A dissertation submitted in partial fulfilment of the 
requirements for the award of the degree of 




Faculty of Science 







To my beloved mother and father 
& 





In the name of Creator of the Universe (Allah) 
Most Merciful and Most Gracious 
 
I would like to express my profound gratitude to my supervisor Assoc. Prof. 
Dr. Wan Muhamad Saridan Wan Hassan for his supervision, meticulous guidance, 
patience and kindly attitude throughout the course of this dissertation. I am deeply 
indebted to him for all his help. 
I would like to heartfelt thanks Dr. Mohammad Alam Saeed for his helping, 
good guidance and important advice about my writing proposal. 
I have special thanks to Radiology / X-ray staff at UTM Health Centre for 
their invaluable support and help during my working there. I also thank library staffs 
for providing very good sources about medical imaging area. 
I wish to gratefully acknowledge Kurdistan Regional Government (KRG) for 
awarding me the HCDP Scholarship and Ministry of Higher Education & Scientific 
Research for granting me study leave. 
I am also grateful to my parents and my family for their unfading love, 
cooperation, patience, sacrifices and constant encouragements during my stay and 






The edge method is commonly used to determine the modulation transfer 
function (MTF) of a straight edge image in radiography systems. Measurement of 
MTF by using slanting edge method is an important way to evaluate the quality of a 
slanted edge image, as it is difficult to acquire a straight image. Slanted edge image 
offers more data by reprojection of the data to the slanted line, and gives more points 
in the edge spread function (ESF). Straight and slanted edge images data were used 
to measure the ESF, the line spread function (LSF) and the presampled MTF using 
MATLAB R2011a program. Edge images were taken from a        thick lead foil 
in a conventional radiographic screen-film system, and a       ,       thick 
aluminium test objects with a        thick lead in a Fuji computed radiography 
(FCR) system. Edge images of lead test devices provide higher MTFs than that of 
aluminiums. The MTF values of slanted edge images were compared to those 
obtained by straight edge images for spatial frequency range about              
  . The MTF results of lead test devices for conventional and computed 
radiographic systems are similar, although the computed system has better MTF for 
spatial frequencies between   and             with a very low fluctuation due to 
the extremely small noise. However, for               the conventional system 
has better and higher MTFs for both straight and slanted images. In the conventional 
radiographic system, the experimental MTF results are accepted by the method with 
the mean MTF difference of       for the straight (        ) and the slanted with 
(         ) of edge images for spatial frequencies between   and            . On 
the other hand, the mean MTF difference for the straight (        ) and slanted 
(               ) resultant MTFs in the computed radiographic system are       
and       respectively. The best MTF result was obtained from the slanted edge 






Kaedah sisi biasanya digunakan untuk menentukan fungsi pemindahan 
modulasi (MTF) imej sisi lurus dalam sistem radiografi. Pengukuran MTF dengan 
menggunakan kaedah sisi condong adalah satu cara lain yang penting untuk menilai 
kualiti imej, kerana kesukaran memperoleh imej sisi yang lurus. Imej sisi condong 
menawarkan lebih banyak data dengan unjuran data ke garisan condong, sekaligus 
memberi lebih banyak titik dalam fungsi taburan sisi (ESF). Imej sisi lurus dan 
condong telah digunakan untuk mengukur ESF, fungsi taburan garis (LSF) dan MTF 
prasampel menggunakan perisian MATLAB R2011a. Imej sisi telah diambil dari 
kerajang plumbum setebal        dalam sistem radiografi skrin filem 
konvensional dan aluminium setebal       ,       serta plumbun setebal 
       dalam sistem radiografi dikomputasi (FCR). MTF imej sisi peranti ujian 
plumbum lebih tinggi daripada yang aluminium. Nilai MTF imej sisi condong 
dibandingkan dengan  yang diperoleh daripada imej sisi lurus untuk julat frekuensi 
ruang kira-kira               . Keputusan MTF peranti ujian plumbum bagi 
sistem konvensional dan  sistem radiografi dikomputasi adalah serupa, walaupun 
sistem radiografi dikomputasi  mempunyai MTF lebih tunggi untuk frekuensi ruang 
di antara   dan              dengan turun naik kecil disebabkan oleh hingar yang 
kecil. Walau bagaimanapun, bagi                sistem konvensional 
mempunyai MTF lebih tinggi bagi kedua-dua imej lurus dan condong. Dalam sistem 
radiografi konvensional, didapati min perbezaan MTF sebesar       untuk imej sisi 
lurus (        ) dan sisi condong (        ) untuk frekuensi ruang di antara   dan 
            . Sebaliknya, dalam sistem radiografi dikomputasi min perbezaan 
MTF untuk imej sisi lurus (        ) dan sisi condong (              ) adalah 
masing-masing       dan      . Hasil MTF terbaik telah diperoleh daripada imej 
sisi condong (        ) dalam sistem FCR. 
  
